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Ðàññìîòðèì ñòîõàñòè÷åñêîå äèôôåðåíöèàëüíîå óðàâíåíèå
dx(t) = A(t)x(t)dt+ f(t, x(t), xt)dt+ g(t, x(t), xt)dW (t), (1)
ñ ïîñòîßííûì íà÷àëüíûì óñëîâèåì x(t) = ψ(t), t ∈ [−h, 0], ãäå A : R+ → Rd×d 
îãðàíè÷åííàß êóñî÷íî íåïðåðûâíàß ôóíêöèß, f : R+ × Rd × Ch → Rd, g : R+ ×
Rd × Ch → Rd×d  èçìåðèìûå ïî Áîðåëþ ôóíêöèè, f(t, 0, 0) = 0 è g(t, 0, 0) = 0
ïðè âñåõ t > 0, ôóíêöèè f è g èìåþò ëèíåéíûé ïîðßäîê ðîñòà ïî (x, ϕ); xt =
{x(t + τ)| − h ≤ τ ≤ 0} ∈ Ch, Ch = C([−h, 0],Rd), h > 0  âðåìß çàïàçäûâàíèß,
ψ(·) ∈ Ch, W (t)  d-ìåðíîå áðîóíîâñêîå äâèæåíèå.
Äëß êàæäîãî (t, x, ϕ) ∈ R+ × Rd × Ch ïîñòðîèì ìíîæåñòâà F (t, x, ϕ) =
∩δ>0co[f(t, [x]δ, [ϕ]δ)]δ, G(t, x, ϕ) = ∩δ>0co[g(t, [x]δ, [ϕ]δ)]δ.
Åñëè ñóùåñòâóþò: 1) âåðîßòíîñòíîå ïðîñòðàíñòâî (Ω,F , P ) ñ ïîòîêîì σ-
àëãåáð Ft, t > −h; 2) íåïðåðûâíûé (Ft)-ñîãëàñîâàííûé ïðîöåññ x(t), t > −h;
3) (Ft)-áðîóíîâñêîå äâèæåíèå W (t), t > 0, W (0) = 0 ï. í.; 4) èçìåðèìûå (Ft)-
ñîãëàñîâàííûå ïðîöåññû v(t), u(t), t ∈ R+; òàêèå, ÷òî âûïîëíßþòñß óñëîâèß: 1)
v(t) ∈ F (t, x(t), xt), u(t) ∈ G(t, x(t), xt) äëß (µ × P )-ïî÷òè âñåõ (t, ω) ∈ R+ × Ω,
ãäå µ  ìåðà Ëåáåãà íà R+, è
∫ T
0
(|v(s)| + |u(s)|2)ds < ∞ äëß âñåõ T ∈ R+; 2) ñ
âåðîßòíîñòüþ 1 äëß âñåõ t ≥ −h âûïîëíßþòñß ðàâåíñòâà x(t) = ψ(t), t ∈ [−h, 0],
x(t) = ψ(0)+
∫ t
0
v(s)ds+
∫ t
0
u(s)dW (s), t > 0, òî ïðîöåññ x(t), t ≥ −h, íàçûâàåòñß
ñëàáûì ðåøåíèåì óðàâíåíèß (1) ñ íà÷àëüíûì óñëîâèåì x(t) = ψ(t), t ∈ [−h, 0].
Áóäåì ãîâîðèòü, ÷òî íóëåâîå ðåøåíèå óðàâíåíèß (1) àñèìïòîòè÷åñêè
óñòîé÷èâî ïî âåðîßòíîñòè, åñëè: 1) äëß ëþáûõ ε1, ε2 > 0 ñóùåñòâóåò δ > 0
òàêîå, ÷òî äëß êàæäîãî ñëàáîãî ðåøåíèß x(t) óðàâíåíèß (1) ñ ïîñòîßííûì íà-
÷àëüíûì óñëîâèåì x(t) = ψ(t), t ∈ [−h, 0], òàêîãî, ÷òî |ψ(0)| 6 δ, âûïîëíßåòñß
íåðàâåíñòâî P{supt≥0 |x(t)| > ε1} < ε2; 2) äëß ëþáîãî ε > 0 ñóùåñòâóåò δ > 0
òàêîå, ÷òî äëß êàæäîãî ñëàáîãî ðåøåíèß x(t) óðàâíåíèß (1) ñ ïîñòîßííûì íà-
÷àëüíûì óñëîâèåì x(t) = ψ(t), t ∈ [−h, 0], òàêîãî, ÷òî |ψ(0)| 6 δ, âûïîëíßåòñß
íåðàâåíñòâî P{limt→∞ x(t) = 0} > 1− ε.
Áóäåì ãîâîðèòü, ÷òî óðàâíåíèå dx(t) = A(t)x(t) èìååò ðàâíîìåðíî ýêñïîíåí-
öèàëüíî óñòîé÷èâîå íóëåâîå ðåøåíèå, åñëè ñóùåñòâóþò êîíñòàíòû Λ, λ > 0
òàêèå, ÷òî äëß ëþáûõ (s, x0) ∈ R+ × Rd è ëþáîãî ðåøåíèß x(t) ñèñòåìû
dx(t) = A(t)x(t) ñ íà÷àëüíûì óñëîâèåì x(s) = x0 âûïîëíßåòñß íåðàâåíñòâî
|x(t)| ≤ Λ|x0|e−λ(t−s) ïðè ëþáûõ t ≥ s.
Òåîðåìà. Ïðåäïîëîæèì, ÷òî ïðè äîñòàòî÷íî ìàëîì ε > 0 íàéäåòñß δ > 0
òàêîå, ÷òî âûïîëíßþòñß íåðàâåíñòâà |f(t, x, ϕ)| ≤ ε|x|, |g(t, x, ϕ)| ≤ ε|x| äëß
ëþáûõ x ∈ Rd, |x| ≤ δ, t ∈ R+, ϕ ∈ Ch, à óðàâíåíèå dx(t) = A(t)x(t) èìååò
ðàâíîìåðíî ýêñïîíåíöèàëüíî óñòîé÷èâîå íóëåâîå ðåøåíèå. Òîãäà óðàâíåíèå (1)
èìååò àñèìïòîòè÷åñêè óñòîé÷èâîå ïî âåðîßòíîñòè íóëåâîå ðåøåíèå.
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